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Mrovide an adjustable truck compartment including a tirst side wall with a first AQ9
guiding rail, a second side wall with a second guicing rail, a rear wall, a first
divider panel, and a iemperature control system with one or more sensors
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ADJUSTABLE TRUCK COMPARTMENT
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 16/021,725, filed on Jun. 28, 2018, which claims
priority to U.S. Provisional Patent Application No. 62/530,
915, filed on Jul. 11, 2017/, each of which 1s incorporated

herein by reference in 1ts entirety.

BACKGROUND

Various items are transported between destinations in
truck compartments. Items are generally packed next to each
other 1n a single rear compartment without separation
between different types of 1tems and/or using fixed storage
systems.

SUMMARY

Exemplary embodiments of the present disclosure pro-
vide an adjustable truck compartment including rails on the
side walls and/or tloor/ceiling configured to receive one or
more divider panels. Each divider panel can be used to
separate the truck compartment into individual adjustable
enclosure volumes. Similar types of 1tems or items being
delivered to the same destination can therefore be stored 1n
specific enclosure volumes. An exemplary truck can include
a volume determination system to assist a user 1n placement
of the divider panels. Based on the dimensions of the 1tems
to be stored in an enclosure, one or more volume sensors
determine the volume of a specific enclosure and the volume
determination system outputs whether and how much place-
ment of the divider panels should be adjusted to accommo-
date the items without using excess space (e.g., feedback to
the user). An exemplary truck can include a temperature
control system that regulates the temperature within truck
compartment and/or within one or more of the independent
enclosure volumes. Frozen or cold items can therefore be
maintained at a cooler temperature 1n one enclosure volume,
while an adjacent enclosure volume can be maintained at a
different temperature. The exemplary truck compartment
turther includes an item receiving assembly configured to
receive bags of 1tems in a hanging configuration, allowing
for a more eflicient packing process.

In accordance with embodiments of the present disclo-
sure, an exemplary adjustable truck compartment 1s pro-
vided. The adjustable truck compartment includes a first side
wall, a second side wall disposed opposite from the first side
wall, a rear wall, and a first divider panel. The first side wall
defines a proximal end and a distal end, and includes a first
guiding rail extending between the proximal end and the
distal end. The second side wall defines a proximal end and
a distal end, and includes a second guiding rail extending
between the proximal end and the distal end of the second
side wall. The rear wall can be coupled to the distal ends of
the first and second side walls to define an enclosure
between the first side wall, the second side wall, and the rear
wall. The first divider panel can be configured to be recerved
by the first and second guiding rails and within the enclosure
in an orientation parallel to a floor of the enclosure to
separate the enclosure 1nto a first enclosure volume and a
second enclosure volume.

In some embodiments, the first and second side walls can
include multiple guiding rails extending between the proxi-
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2

mal and distal ends, each of the guiding rails separated from
cach other by a vertical distance. In such embodiments, the
truck compartment can include multiple divider panels con-
figured to be received by the respective multiple guiding
rails 1n an orientation parallel to horizontal to separate the
enclosure into multiple enclosures volumes.

The truck compartment includes a ceiling at an opposing,
side from the floor. The ceiling and floor can be coupled to
top and bottom ends of the first and second side walls,
respectively. The ceiling and floor can each define a proxi-
mal end and a distal end. In some embodiments, the ceiling
and floor can each include guiding rails extending between
the proximal end and the distal end. In such embodiments,
the truck compartment can include a second divider panel
configured to be received by the guiding rails of the ceiling
and floor 1n an onentation perpendicular to the floor to
separate the enclosure mto mdividual enclosures volumes.
In some embodiments, the same divider panel can be used
for either the guiding rails on the side walls or the guiding
rails on the floor and ceiling.

In some embodiments, the first divider panel can include
guiding rails on opposing sides of the first divider panel. In
some embodiments, the second divider panel can be con-
figured to be received by the guiding rail of the ceiling or
tfloor and the guiding rail of the first divider panel to separate
the first or second enclosure volumes into additional enclo-
sure volumes.

The truck compartment can include a temperature control
system configured to regulate a temperature within the
enclosure. The temperature control system can include one
or more sensors configured to detect the temperature within
the enclosure. In some embodiments, upon separation of the
enclosure into the first and second enclosure volumes, the
one or more sensors can be configured to automatically (or
substantially automatically) detect the temperature within
the first and second enclosure volumes and the temperature
control system can be configured to automatically (or sub-
stantially automatically) and independently regulate the
temperature within the first and second enclosure volumes.

Temperature regulation within the individual enclosures
can therefore be regulated automatically and substantially 1n
real-time based on divisions of the main enclosure. The
temperature control system can regulate the temperature
within the first and second enclosure volumes such that the
temperature within the first enclosure volume 1s diflerent
from the temperature within the second enclosure volume.
In some embodiments, the temperature control system can
regulate the temperature within the first and second enclo-
sure volumes such that the temperature within the first and
second enclosure volumes 1s substantially equal.

In some embodiments, the truck compartment can include
an 1tem rece1ving assembly extending from the first side wall
and the second side wall. The 1tem receiving assembly can
include a plurality of hooks each configured to receive a bag
in a hanging configuration.

In some embodiments, the system can include a plurality
of volume sensors (e.g., sensors configured to measure space
in three dimensions) disposed within the truck compartment
and configured to detect a volume of the first and second
enclosure volumes. The system can include a volume deter-
mination system configured to receive as input data repre-
sentative of a desired volume of at least one of the first and
second enclosure volumes, and determine whether the
detected volume of at least one of the first and second
enclosure volumes 1s equal to or greater than the desired
volume. If the detected volume of the first and second
enclosure volumes 1s determined to be less than the desired
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volume, the volume determination system can output a new
position of the first divider panel to achieve the desired
volume 1n at least one of the first and second enclosure
volumes. The volume determination system thereby pro-
vides feedback and user assist to ensure the divider panels
are placed i the proper position to achieve the desired
individual enclosures without excess unused space.

In accordance with embodiments of the present disclo-
sure, an adjustable truck compartment system 1s provided.
The system includes a first side wall, a second side wall, a
rear wall, a first divider panel, and a temperature control
system. The first side wall defines a proximal end and a
distal end, and includes a first guiding rail extending
between the proximal end and the distal end. The second
side wall can be opposite from the first side wall, defines a
proximal end and a distal end, and includes a second guiding
rail extending between the proximal end and the distal end
of the second side wall. The rear wall can be coupled to the
distal end of the first and second side walls to define an
enclosure between the first side wall, the second side wall,
and the rear wall. The first divider panel can be configured
to be recerved by the first and second guiding rails and
within the enclosure in an orientation parallel to a floor of
the enclosure to separate the enclosure into a first enclosure
volume and a second enclosure volume. The temperature
control system can 1nclude one or more sensors configured
to detect a temperature within the enclosure. Upon separa-
tion of the enclosure into the first and second enclosure
volumes, the one or more sensors can be configured to
automatically (or substantially automatically) detect the
temperature within the first and second enclosure volumes
and the temperature control system can be configured to
automatically (or substantially automatically) and indepen-
dently regulate the temperature within the first and second
enclosure volumes.

In some embodiments, the system can include a process-
ing device configured to receive signals transmitted from the
one or more sensors corresponding to the detected tempera-
ture within the first and second enclosure volumes. The
processing device can be configured to regulate the tem-
perature control system based on the received signals from
the one or more sensors to automatically (or substantially
automatically) and independently regulate the temperature
within the first and second enclosure volumes.

In accordance with embodiments of the present disclo-
sure, and exemplary method of adjusting a truck compart-
ment 1s provided. The method includes providing an adjust-
able truck compartment. The truck compartment includes a
first side wall, a second side wall, a rear wall, a first divider
panel, and a temperature control system. The first side wall
defines a proximal end and a distal end, and 1includes a first
guiding rail extending between the proximal end and the
distal end. The second side wall can be disposed opposite
from the first side wall, defines a proximal end and a distal
end, and 1ncludes a second guiding rail extending between
the proximal end and the distal end of the second side wall.
The rear wall can be coupled to the distal end of the first and
second side walls to define an enclosure between the first
side wall, the second side wall, and the rear wall. The
temperature control system can include one or more sensors.
The method includes separating the enclosure into a {first
enclosure volume and a second enclosure volume by 1ntro-
ducing the first divider panel ito the first and second
guiding rails in an orientation parallel to a floor of the
enclosure. The method includes detecting a temperature
within the first and second enclosure volumes with the one
or more sensors. The method includes automatically (or
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4

substantially automatically) and independently regulating
the temperature within the first and second enclosure vol-
umes with the temperature control system.

In some embodiments, the method can include separating,
the first or second enclosure volume 1nto additional enclo-
sure volumes with a second divider panel. In such embodi-
ments, the method can include automatically (or substan-
tially automatically) and independently regulating the
temperature within the first and second enclosure volumes
such that the temperature within the first enclosure volume
1s different from the temperature within the second enclosure
volume.

Any combination and/or permutation of embodiments 1s
envisioned. Other objects and features will become apparent
from the following detailed description considered in con-
junction with the accompanying drawings. It 1s to be under-
stood, however, that the drawings are designed as an 1llus-
tration only and not as a definition of the limits of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

To assist those of skill in the art in making and using the
adjustable truck compartment, reference 1s made to the
accompanying figures, wherein:

FIG. 1 1s a block diagram of an exemplary adjustable
truck compartment system of the present disclosure;

FIG. 2 1s a diagrammatic view of an exemplary adjustable
truck compartment of the present disclosure;

FIG. 3 1s a diagrammatic view of an exemplary divider
panel in accordance with exemplary embodiments of the
present disclosure;

FIG. 4 1s diagrammatic top view of an exemplary adjust-
able truck compartment including an item receiving assems-
bly 1n accordance with embodiments of the present disclo-
SUre;

FIG. 5 1s a diagrammatic detailed view of an exemplary
item receiving assembly 1n accordance with embodiments of
the present disclosure;

FIG. 6 1s a diagrammatic perspective view of an exem-
plary item recerving assembly 1n accordance with embodi-
ments of the present disclosure;

FIG. 7 1s a diagrammatic top view of an exemplary item
receiving assembly 1n accordance with embodiments of the
present disclosure;

FIG. 8 1s a diagrammatic view of an exemplary item
receiving assembly 1n accordance with embodiments of the
present disclosure;

FIG. 9 1s a diagrammatic perspective view of an exem-
plary adjustable truck compartment including a temperature
control system 1in accordance with embodiments of the
present disclosure; and

FIG. 10 1s a flowchart 1llustrating a process of implement-
ing an exemplary adjustable truck compartment 1n accor-
dance with embodiments of the present disclosure.

DETAILED DESCRIPTION

Exemplary embodiments of the present disclosure pro-
vide an adjustable truck compartment system including rails
on the side walls and/or floor/ceiling configured to receive
one or more divider panels. Each divider panel can be used
to separate the enclosure within the truck compartment nto
individual enclosure volumes (e.g., via horizontal and/or
vertical separation). The truck compartment can therefore be
customized to accommodate and store a variety of items.
The exemplary truck compartment includes a temperature
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control system that regulates the temperature within each of
the independent enclosure volumes. The temperature control
system can substantially automatically adjust the tempera-
ture of the individual compartments upon placement of the
divider panel into the rails. Frozen or cold items can
therefore be maintained at a cooler temperature 1n one
enclosure volume, while the adjacent enclosure volume can
be maintained at a different temperature and/or can have an
unregulated temperature. The exemplary truck compartment
turther includes an item receiving assembly configured to
receive bags of 1tems in a hanging configuration, allowing,
for a more eflicient packing process.

FIG. 1 1s a block diagram of an exemplary adjustable
truck compartment system 100 (hereinafter “system 100”°) of
the present disclosure. The system 100 includes a truck
compartment 102 configured to be customized for holding a
variety of items. Although discussed herein as implemented
for a truck, 1t should be understood that the exemplary
system 100 could be incorporated 1into any type of storage
and/or transport system. The compartment 102 generally
includes first and second side walls 104, 106 disposed on
opposing sides, a floor 108 connected to the bottom edges of
the first and second side walls 104, 106, and a ceiling 110
connected to the top edges of the first and second side walls
104, 106 at an opposing side from the tloor 108. The side
walls 104, 106, floor 108 and ceiling 110 define an enclosure
configured to receirve items. The truck compartment 102
generally includes a door configured to close the enclosure
during transport of the items.

Each of the side walls 104, 106 includes one or more
guiding rails 112, 114 mounted to the inner, enclosure-facing
surfaces of the walls 104, 106. The guiding rails 112, 114 can
be aligned along the same plane substantially parallel to
horizontal (e.g., the same height from the floor 108) on
opposing sides of the enclosure. The guiding rails 112, 114
are configured to receive a divider panel 116 to separate the
enclosure into individual enclosure volumes that are dimen-
sioned smaller than the main enclosure. For example, a
divider panel 116 can be inserted through the guiding rails
112, 114 substantially parallel to horizontal to separate the
main enclosure into a first top enclosure and a second top
enclosure. In some embodiments, each of the side walls 104,
106 can include multiple guiding rails 112, 114 spaced from
cach other by a vertical distance such that two or more
individual enclosures can be formed (e.g., enclosures of the
equal sizes, enclosures of different sizes, or the like).

The floor 108 and ceiling 110 also include one or more
guiding rails 118, 120 mounted to the inner, enclosure-facing
surfaces. The guiding rails 118, 120 can be aligned along the
same plane substantially perpendicular to horizontal (e.g.,
the same distance from the side walls 104, 106) on opposing
sides of the enclosure. The guiding rails 118, 120 are
configured to receive a divider panel 116 to separate the
enclosure into individual enclosure volumes that are dimen-
sioned smaller than the main enclosure. For example, the
divider panel 116 can be inserted through the guiding rails
118, 120 substantially perpendicular to horizontal to sepa-
rate the main enclosure 1nto a first side enclosure and a
second side enclosure. In some embodiments, the floor 108
and ceiling 110 can include multiple guiding rails 118, 120
spaced from each other by a horizontal distance such that
two or more individual enclosures can be formed (e.g.,
enclosures of equal sizes, enclosures of different sizes, or the
like).

In some embodiments, each divider panel 116 can include
a joint extending substantially through a central section of
the divider panel 116, allowing the divider panel 116 to
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cither be folded into a smaller overall width or 1individual
panels to be detached from each other into divider panels
having a smaller overall width. In some embodiments, the
divider panels 116 can be provided in a variety of sizes. In
some embodiments, each divider panel 116 can include
guiding rails 122 mounted on opposing sides of the divider
panel 116. Thus, a full size divider panel 116 can be
introduced into the guiding rails 112, 114 of the side walls
104, 106 to form top and bottom individual enclosure
volumes, and another divider panel 116 can be introduced
into the guiding rails 118, 122 and/or the guiding rails 120,
122 to further separate the top and bottom individual enclo-
sure volumes into smaller enclosure volumes. The divider
panels 116 can therefore be used to customize the individual
enclosure volumes based on the items being transported.

In some embodiments, each of the divider panels 116 can
include an engagement mechanism configured to secure the
divider panel 116 to the guiding rails 112, 114, 118, 120,
thereby preventing undesired movement of the divider panel
116. In some embodiments, the engagement mechanism can
be on the guiding rails 112, 114, 118, 120. In some embodi-
ments, the edges of each divider panel 116 can include
padding or 1nsulation to ensure separation between each of
the 1ndividual enclosure volumes.

In some embodiments, the first and second side walls 104,
106 can each include item receiving assemblies 124, 126
coupled to the iner, enclosure-facing walls. Each item
receiving assembly 124, 126 can include hooks configured
to rece1ve bags holding items in a hanging orientation. Thus,
rather than being limited to placing items on the floor 108,
the truck compartment 102 can receive items on the floor
108 and/or on the 1tem receiving assembly 124, 126, pro-
viding for a greater capacity for items while ensuring that
items are not damaged during transport. In some embodi-
ments, the divider panels 116 and/or ceiling 110 can include
similar 1tem receiving assemblies.

In some embodiments, the truck compartment 102 can
include position sensors 128 disposed within the enclosure
(e.g., adjacent to the guiding rails 112, 114, 118, 120, 122).
The position sensors 128 can be configured to detect when
a divider panel 116 has been inserted into the respective
guiding rails 112, 114, 118, 120, 122, and can transmit data
representing the detected divider panel 116 to a processing
device 130 (e.g., including a processor 132). The position
sensors 128 can include, for example, optical sensors (e.g.,
transmissive or reflective infrared sensors), acoustic sensors,
and/or proximity sensors). The data transmitted by the
position sensors 128 can be electronically stored in one or
more databases 134.

In some embodiments, the truck compartment 102 can
include temperature sensors 136 configured to detect the
temperature within the main enclosure and each of the
individual enclosure volumes. For example, the truck com-
partment 102 can include a temperature sensor 136 for each
arca that can potentially be separated into an individual
enclosure volume, thereby ensuring that each individual
enclosure volume 1ncludes at least one temperature sensor
136. Upon detecting the placement of a divider panel 116 via
the position sensors 128, the temperature sensors 136 can
detect and transmit data representative of the temperature 1n
cach of the individual enclosure volumes to the processing
device 130.

In some embodiments, the system 100 can include a user
interface 138 (e.g., including a graphical user interface
(GUI) 140) for outputting the temperature conditions within
the individual enclosure volumes and receiving input for
regulating such temperature conditions. The system 100 can
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include a temperature control system 142 mcluding a cool-
ing source 144 and a heating source 146. The temperature
control system 142 can be programmed via the user interface
138 to control the temperature within each of the individual
enclosure volumes. Thus, one enclosure volume can have a
temperature that 1s different from an adjacent enclosure
volume. Based on the detected temperature transmitted from
the temperature sensors 136, the processing device 130 can
control the temperature control system 142 to maintain the
desired temperature within one or more the individual
enclosure volumes. In some embodiments, the temperature
within one or more of the individual enclosures volumes can
be unregulated.

In some embodiments, the system 100 can include a
volume determination system 145 that includes volume
sensors 129 having a source, a detector, a one or more
processor and memory. The volume sensors 129 can be
optical sensors configured to measure distances in three-
dimensional space (e.g., along three perpendicular axes).
The volume sensors 129 can be optical sensors where the
source 1s a light source and the detectors are light detectors
(infrared light source and detector) and/or can be acoustic
sensors where the source 1s an acoustic radiation source and
the detector 1s an acoustic transducer. The volume determi-
nation system 145 can assist the user in placement of the
divider panels 116 to achieve the desired volume capable of
accommodating specific items. The volume determination
system 143 can provide feedback to the user regarding the
individual enclosure volumes, indicating whether the posi-
tion of the divider panels 116 should be adjusted based on
the desire to insert items having specific dimensions. The
truck compartment 102 can include one or more of volume
sensors 129 distributed within the enclosure. The volume
sensors 129 can be communicatively connected to each
other such that one or more of the sensors 129 can determine
the dimensions and/or volume of all or a specific enclosure
volume. The volume sensors 129 can each be communica-
tively connected to the processing device 130 and/or the user
interface 138.

In some embodiments, a user can input via the user
interface 138 the items to be 1nserted into the enclosure of
the truck compartment 102. In some embodiments, the
dimensions of the 1tems to be mserted can be automatically
obtained by the system 100 from the database 134 storing
information regarding each of the items. In some embodi-
ments, the dimensions of the items can be inserted by the
user via the user interface 138. Data received from the
volume sensors 129 by the volume determination system
145 can be used to output whether the current configuration
of the individual enclosures 1s capable of accommodating
the items to be mserted or whether one or more of the divider
panels 116 should be repositioned to increase or decrease
one or more of the individual enclosures.

For example, 1t the items to be inserted are determined to
have a volume of 100 ft° with a height of 5 ft, a width of 2
it, and a length of 10 ft, data from the volume sensors 129
can indicate that the volume of an individual enclosure 1n the
current configuration 1s currently capable of accommodating
only 80 ft>. The volume determination system 145 can
output the exact location into which one or more of the
divider panels 116 should be placed to accommodate the
volume and/or dimensions of the items to be inserted. The
teedback and user assist provided by the volume determi-
nation system 145 ensures that the individual enclosures
created with the divider panels 116 are optimized to fit the
desired 1tems without excessive unused space.
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FIG. 2 1s a diagrammatic view of an exemplary adjustable
truck compartment 200 of the present disclosure. The com-
partment 200 includes a first side wall 202, a second side
wall 204, a rear wall 206 coupled to the side walls 202, 204,
a floor 208, and a ceiling 210. The walls define an enclosure
212 configured to recerve items for storage and/or transport.
The opening opposite from the rear wall 206 can be closed
by doors (not shown). The compartment 200 generally
defines a proximal end 214 at the opeming to the enclosure

212 and a distal end 216 at the rear wall 206.

The first and second side walls 202, 204 each include
guiding rails 218, 220 extending between the proximal and
distal ends 214, 216 (e.g., substantially parallel to horizontal
or the tloor 208). In some embodiments, the rear wall 206
can 1nclude a guiding rail 222 connected to the gmiding rails
218, 220. The floor 208 and ceiling 210 each include guiding
rails 224, 226 extending between the proximal and distal
ends 214, 216 (e.g., substantially parallel to horizontal or the
floor 208). Each of the guiding rails 218-226 can be con-
figured to slidably receive theremn a divider panel 228
(shown 1n dashed lines) to separate or partition the enclosure
212 1nto mdividual enclosure volumes. The individual guid-
ing rails 218-226 can be separated from adjacently posi-
tioned guiding rails 218-226 by vertical distances 230 hori-
zontal distances 232. Although two guiding rails 218-226
are shown, 1t should be understood that the compartment 200
can mclude any number of guiding rails 218-226 to allow for
customization of the enclosure 212.

As an example, a divider panel 228 can be inserted
through the guiding rails 218, 220 (e.g., substantially par-
allel to the floor 208) to separate the enclosure 212 into a top
and bottom individual enclosure volume. As a further
example, a divider panel 228 can be inserted through the
guiding rails 224, 226 (e.g., substantially perpendicular to
the tloor 208) to separate the enclosure 212 1nto left and right
side individual enclosure volumes. As a further example,
multiple divider panels 228 can be inserted through the
guiding rails 218-226 to separate the enclosure 212 nto two
or more mdividual enclosure volumes.

In some embodiments, the guiding rails 218-226 can each
include bearings or rollers 238 configured to provide for
smoother 1sertion and removal of the divider panel 228. In
some embodiments, the compartment 200 can 1include posi-
tion sensors 234 disposed within the enclosure 212. In some
embodiments, the position sensors 234 can be disposed
adjacent to or within the guiding rails 218-226. The position
sensors 234 can be configured to detect when a divider panel
228 has been inserted into the respective guiding rails
218-226. In some embodiments, the compartment 200 can
include temperature sensors 236 mounted around the enclo-
sure 212 configured to detect the temperature within the
enclosure 212 and/or the individual enclosure volumes. In
some embodiments, the compartment 200 can include one or
more volume sensors 237 distributed within the enclosure
212 configured to detect the dimensions and/or volume of
the individual enclosures created with the divider panels
228, such data implemented by the volume determination
system to assist the user 1n placement of the divider panels
228 to accommodate the desired i1tems to be transported.

FIG. 3 1s a diagrammatic view of an exemplary divider
panel 228 of the present disclosure. In some embodiments,
the divider panel 228 can include a solid body defining a
width 240. In some embodiments, the divider panel 228 can
include two or more individual panels 242, 244 coupled at
a hinge or coupling mechanism 246. Each of the individual
panels 242, 244 can define a width 248 dimensioned smaller
than the width 240. The coupling mechanism 246 can be
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used to separate the divider panel 228 1nto smaller panels
242, 244 depending on whether the divider panel 228 will
extend across the entire enclosure 212 or only a portion of

the enclosure 212 (e.g., between a wall of the compartment
200 and another divider panel 228).

Each divider panel 228 can include side edges 2350, 252

configured to be 1nserted into the guiding rails 218-226. In
some embodiments, the side edges 250, 252 can include
bearings or rollers 254, 256 configured to provide for
smoother insertion and removal of the divider panel 228
from the guiding rails 218-226. Each divider panel 228 can
include one or more guiding rails 258, 260 on one or more
sides of the divider panel 228, the guiding rails 258, 260
configured to receive an edge 250, 252 of another divider
panel 228. For example, if a divider panel 228 1s mserted
into the guiding rails 218, 220 such that the divider panel
228 extends substantially parallel to the floor 208, an indi-
vidual panel 242 of the divider panel 228 can be mserted into
the guiding rails 224, 258 to separate the bottom individual
enclosure volume into additional enclosure volumes. The
divider panels 228 can therefore be received by the guiding
rails 218-226 of the enclosure 212 walls, and by the guiding,
rails 258, 260 of other divider panels 228.
In some embodiments, each divider panel 228 can include
an engagement mechamsm 262 configured to engage the
walls of the enclosure 212, other divider panels 228, and/or
the guiding rails 218-226, to prevent undesired movement of
the divider panel 228 from the guiding rails 218, 226. Thus,
once positioned, 1n the divider panel 228 can be locked 1n
place until a change 1n the customized enclosure volume 1s
desired. In some embodiments, rather than or in addition to
being disposed on the divider panel 228, the enclosure 212
can 1nclude engagement mechanisms 262 for locking the
divider panels 228 1n place.

FIGS. 4 and 5 show diagrammatic views of the compart-
ment 200 including exemplary item receiving assemblies
264. In F1G. 4, wall 207 represents one or more doors of the
enclosure 212. Each item receirving assembly 264 can
include a support structure 266 (e.g., a hook) configured to
be mounted to the walls and/or the divider panel 228. Each
support structure 266 1s configured to be positioned 1n an
extended position or a retracted position. For example, FIG.
5 shows the structure 266 1n the extended position 266' and
the retracted position 266",

The structure 266 can include a pivot joint 268 allowing
the structure to be placed in the retracted position for
storage, and 1n the extended position for use. In the extended
position, the structure 266 can be configured to support one
or more bags 270 holding items. Thus, the 1tems can be
maintained 1n a hanging configuration within the enclosure
212, allowing for store of items on the floor 208 and
additional 1items on the 1tem recerving assemblies 264.

FIGS. 6 and 7 show diagrammatic views of an exemplary
item recerving assembly 272 of the present disclosure. The
item receiving assembly 272 can include a substantially
circular track 274 including support structures 276 mounted
to the track 274 and spaced from each other by radial
distances 278. Each support structure 276 can be configured
to recerve one or more bags 270 for supporting items in a
hanging configuration.

FIG. 8 1s a diagrammatic view of an exemplary item
receiving assembly 280 mounted within the compartment
200. The 1tem receiving assembly 280 can include a sub-
stantially circular track 282 and support structures (not
shown) mounted to the track 282. In some embodiments, the
item recerving assembly 280 can be coupled to one of the
walls of the compartment 200 by a mounting tlange 284. In
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some embodiments, the item receiving assembly 280 can be
rotatably coupled to the mounted flange 284 at a joint 286
such that the track 282 can be rotated at the joint 286 for ease
ol access of the 1tems hanging on the support structures of
the 1tem receiving assembly 280.

FIG. 9 1s a diagrammatic view of an adjustable truck
compartment 200 including an exemplary temperature con-
trol system 300 for regulating the temperature within the
enclosure 212. As an example, the compartment 200
includes two divider panels 228 separating the enclosure 212
into a first individual enclosure volume 212', a second
individual enclosure volume 212", and a third individual
enclosure volume 212" extending the length of the enclo-
sure 212. However, 1t should be understood that the enclo-
sure 212 can include additional divider panels 228 extending
perpendicularly to the shown divider panels 228, thereby
partitioning the enclosure 212 into additional enclosure
volumes. The divider panels 228 can maintain a seal
between the enclosure volumes 212', 212", 212" such that
items having different characteristics can be separated from
cach other.

The temperature control system 300 can include cooling
and/or heating source 302 and ducts 304-308 connecting the
cooling and/or heating source 302 with respective outlets
310-314 at each of the enclosure volumes 212', 212", 212™.
Depending on the desired temperature in each of the enclo-
sure volumes 212', 212", 212", the temperature control
system 300 can introduce the appropnate temperature of air
into the enclosure volumes 212', 212", 212'"'. Thus, the
temperature within the enclosure volumes 212', 212", 212™
can be different or substantially similar.

The temperature control system 300 can be 1n communi-
cation with the temperature sensors 236 disposed 1n each of
the enclosure volumes 212', 212", 212" (e.g., directly or via
a processing device) such that the desired temperature can
be maintained 1n the enclosure volumes 212', 212", 212",
Accordingly, the temperature within the enclosure volumes
212", 212", 212" can be customized and regulated based on
the needs of the user.

In some embodiments, the temperature control system
300 can vary the temperature within each of the enclosure
volumes 212', 212", 212" based on detection of the position
of the divider panels 228. For example, 11 the divider panel
228 1s positioned to form the enclosure volumes 212", 212",
the temperature control system 300 can automatlcally Eld]llSt
the temperature within each of the respective enclosure
volumes 212', 212". Thus, the temperature control system
300 can react and adjusts the temperature within the enclo-
sure volumes 212', 212", 212™ automatically based on
detection of placement of the divider panels 228.

FIG. 10 1s a flowchart illustrating an exemplary process
400 of mmplementing the adjustable truck compartment
described herein. To begin, at step 402, an adjustable truck
compartment including a first side wall with a first guiding
rail, a second side wall with a second guiding rail, a rear
wall, a first divider panel, and a temperature control system
with one or more sensors, 1s provided. At step 404, the
enclosure can be separated into a first enclosure volume and
a second enclosure volume by introducing the first divider
panel into the first and second guiding rails 1n an orientation
parallel to a floor of the enclosure. At step 406, a temperature
within the first and second enclosure volumes can be
detected with the one or more sensors.

At step 408, the temperature within the first and second
enclosure volumes can be automatically and independently
regulated with the temperature control system. In some
embodiments, at step 410, the temperature within the first
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and second enclosure volumes can be regulated such that the
temperature within the first enclosure volume 1s different
from the temperature within the second enclosure volume.
At step 412, the first or second enclosure volumes can be
separated into additional enclosure volumes with a second
divider panel. In embodiments, the temperature within the
first and second enclosure volumes and the temperature
within the additional enclosure volumes can be automati-
cally and independently regulated and/or the temperature of
one of the first and second enclosure volumes can be
unregulated.

Thus, the exemplary truck compartment provides an
cilicient and flexible manner in which the enclosure can be
customized for transport of specific items. In particular,
divider panels can be used to customize the enclosure mnto
independent enclosure volumes of different sizes to accom-
modate a variety of 1items. Item receiving assemblies can be
used to accommodate a greater number of items in the
enclosure volumes, with some items being stored on the
floor while other 1tems are stored in a hanging configuration.
The temperature control system advantageously allows for
independent and automatic regulation of the temperature
within each of the enclosure volumes, thereby allowing for
different 1tems to be transported in a single vehicle. The
compartment can also be reduced 1n size 1f a low amount of
inventory 1s being transported, thereby reducing costs of
operation.

While exemplary embodiments have been described
herein, 1t 1s expressly noted that these embodiments should
not be construed as limiting, but rather that additions and
modifications to what 1s expressly described herein also are
included within the scope of the present disclosure. More-
over, 1t 1s to be understood that the features of the various
embodiments described herein are not mutually exclusive
and can exist 1 various combinations and permutations,
even 11 such combinations or permutations are not made
express herein, without departing from the spirit and scope
of the present disclosure.

The 1nvention claimed 1s:

1. An adjustable truck compartment, comprising;

a first side wall defining a proximal end and a distal end,
the first side wall including a first guiding rail extend-
ing between the proximal end and the distal end;

a second side wall disposed opposite from the first side
wall, the second side wall defining a proximal end and
a distal end, the second side wall including a second
guiding rail extending between the proximal end and
the distal end of the second side wall;

a rear wall coupled to the distal ends of the first and
second side walls to define an enclosure between the
first side wall, the second side wall, and the rear wall;
and

a first divider panel configured to be received by the first
and second guiding rails and within the enclosure 1n an
orientation parallel to a floor of the enclosure to sepa-
rate the enclosure 1nto a first enclosure volume and a
second enclosure volume;

wherein:
the first divider panel includes one or more guiding

rails on one or more sides of the first divider panel;
the adjustable truck compartment comprises a tempera-
ture control system including one or more sensors
configured to detect a temperature within the enclo-
sure and, upon separation of the enclosure into the
first and second enclosure volumes, the one or more
sensors are configured to automatically detect the
temperature within the first and second enclosure
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volumes and the temperature control system 1s con-
figured to automatically and independently regulate
the temperature within the first and second enclosure
volumes; and

the adjustable truck compartment comprises one or
more volume sensors configured to detect a volume
of the first and second enclosure volumes.

2. The adjustable truck compartment of claim 1, wherein
the first and second side walls comprise multiple guiding
rails extending between the proximal and distal ends, each
of the guiding rails separated from each other by a vertical
distance.

3. The adjustable truck compartment of claim 2, compris-
ing multiple divider panels configured to be received by the
multiple guiding rails 1n an orientation parallel to horizontal
to separate the enclosure into multiple enclosures volumes.

4. The adjustable truck compartment of claim 1, compris-
ing a ceiling, wherein the ceiling and floor are coupled to top
and bottom ends of the first and second side walls, the
ceiling and floor defining a proximal end and a distal end.

5. The adjustable truck compartment of claim 4, wherein
the ceilling and floor each include guiding rails extending
between the proximal end and the distal end.

6. The adjustable truck compartment of claim 5, compris-
ing a second divider panel configured to be received by the
guiding rails of the ceiling and floor 1n an orientation
perpendicular to the floor to separate the enclosure into
individual enclosures volumes.

7. An adjustable truck compartment, comprising:

a first side wall defining a proximal end and a distal end,
the first side wall including a first guiding rail extend-
ing between the proximal end and the distal end;

a second side wall disposed opposite from the first side
wall, the second side wall defining a proximal end and
a distal end, the second side wall including a second
guiding rail extending between the proximal end and
the distal end of the second side wall;

a rear wall coupled to the distal ends of the first and
second side walls to define an enclosure between the
first side wall, the second side wall, and the rear wall;
and
a first divider panel configured to be received by the first
and second guiding rails and within the enclosure 1n an
orientation parallel to a floor of the enclosure to sepa-
rate the enclosure 1nto a first enclosure volume and a
second enclosure volume;
wherein:
the first divider panel includes one or more guiding
rails on one or more sides of the first divider panel;

the adjustable truck compartment comprises a tempera-
ture control system including one or more sensors
configured to detect a temperature within the enclo-
sure;

the adjustable truck compartment comprises one or
more volume sensors configured to detect a volume
of the first and second enclosure volumes;

the adjustable truck compartment comprises a second
divider panel, and

the one or more guiding rails on one or more sides of the
first divider panel include guiding rails on opposing
sides of the first divider panel.

8. The adjustable truck compartment of claim 7,

turther comprising a ceiling, wherein the ceiling and floor
are coupled to top and bottom ends of the first and
second side walls, the ceiling and floor defining a
proximal end and a distal end;
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wherein the ceiling and floor each include guiding rails
extending between the proximal end and the distal end;
and

wherein the second divider panel 1s configured to be
received by a guiding rail of the ceiling or floor and the >
guiding rail of the first divider panel to separate the first

or second enclosure volumes into additional enclosure
volumes.

9. The adjustable truck compartment of claim 1, wherein
the temperature control system regulates the temperature
within the first and second enclosure volumes such that the
temperature within the first enclosure volume i1s diflerent
from the temperature within the second enclosure volume.

10

10. The adjustable truck compartment of claim 1, com- 5
prising an item receiving assembly extending from the first
side wall and the second side wall.

11. The adjustable truck compartment of claim 10,
wherein the item receiving assembly includes a plurality of

hooks each configured to receive a bag in a hanging con- 20
figuration.

12. An adjustable truck compartment, comprising:

a first side wall defining a proximal end and a distal end,
the first side wall including a first guiding rail extend-

25
ing between the proximal end and the distal end;

a second side wall disposed opposite from the first side
wall, the second side wall defining a proximal end and
a distal end, the second side wall including a second
guiding rail extending between the proximal end and
the distal end of the second side wall;

14

a rear wall coupled to the distal ends of the first and
second side walls to define an enclosure between the
first side wall, the second side wall, and the rear wall;
and
a first divider panel configured to be received by the first
and second guiding rails and within the enclosure 1n an
orientation parallel to a floor of the enclosure to sepa-
rate the enclosure 1nto a first enclosure volume and a
second enclosure volume;
wherein:
the first divider panel includes one or more guiding
rails on one or more sides of the first divider panel;

the adjustable truck compartment comprises a tempera-
ture control system including one or more sensors
configured to detect a temperature within the enclo-
sure;

the adjustable truck compartment comprises one or
more volume sensors configured to detect a volume
of the first and second enclosure volumes; and

the adjustable truck compartment comprises a volume
determination system configured to (1) receive as
input data representative of a desired volume of at
least one of the first and second enclosure volumes,
(1) determine whether the detected volume of at least
one of the first and second enclosure volumes 1s
equal to or greater than the desired volume, and (111)
1f the detected volume of the first and second enclo-
sure volumes 1s less than the desired volume, output
a new position of the first divider panel to achieve the
desired volume 1n at least one of the first and second
enclosure volumes.
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